Cyclic GMP: a potential mediator of neurally- and drug-induced relaxation of opossum lower esophageal sphincter.
Electrical field stimulation (EFS) of isolated strips of opossum lower esophageal sphincter (LES) produced a relaxation that was accompanied by an elevation of intracellular cyclic GMP content. In order to compare the time dependence of the EFS-induced relaxation with that of the elevation of cyclic GMP, the ability of EFS to produce relaxation and increase cyclic GMP was measured. The results of these experiments showed that cyclic GMP content increased before the onset of relaxation. Cumulative addition of atriopeptin II, an activator of particulate guanylate cyclase, produced a concentration-dependent relaxation of this tissue and increased cyclic GMP content. In other experiments, zaprinast, an inhibitor of a cyclic GMP selective-phosphodiesterase, produced a concentration-related relaxation of opossum LES and increased cyclic GMP content. However, pretreatment with zaprinast (3 microM) did not potentiate the EFS-induced relaxation or the increase in cyclic GMP content. At this concentration, however, zaprinast increased the basal content of cyclic GMP. Finally, 8-Br-cyclic GMP, a membrane-permeable analog of cyclic GMP, produced a concentration-dependent relaxation of isolated strips of opossum LES. In conclusion, these data extend the initial findings that an elevation in cyclic GMP content is associated with relaxation and suggest that cyclic GMP is a potential intracellular messenger of neurally- and drug-induced relaxation of opossum LES.